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Why do we care about the
(magnetized) ISM 1n galactic halos?

The role of feedback in structure formation (and magnetizing
the IGM/ISM)

= .01

= 0.001

T 0.0001 £

Somerville & Primack 2001

Chemical evolution of the ISM/IGM
Large scale structure of the magnetic field in galaxies
Dynamo theory, e.g. the helicity problem
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S N d rlve n I S M we saw D. Cox’s drawing yesterday, here:unknown NASA artist
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Galaxy NGC 3079
Hubble Space Telescope « WFPC2

NASA and G. Cecil (University of North Carolina) ® STScl-PRC01-28
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view from top view from side

Density Temperature Density Magnetic Field

Pressure Magnetic Fiel
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Vorführender
Präsentationsnotizen
The MHD-simulations are presented here show the view from top and from the side. 1) The red blobs in the density panel are the bubbles created by clustered supernovae explosions. 2) The magnetic field correlates very well with the cold gas

3) The structures developed are very filamentary. A poloidal magnetic field component has been developed (right panel)‏

4) vertical channels. Chimneys, fountains...


NGC4631 multiwavelengths obs.
CHANDRA (Wang et al)+RGB

SBd galaxy
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NGC4700 HST/ACS

(Rossa, Dahlem, Dettmar, " Xy ~

van der Marel, AJ submitted)
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NGC 4700 XMM-Newton MOS1+MOS2+pn 0.2-1 keV on H alpha
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Dettmar, Wezgowiec et al.
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SN driven fountain not sufficient

Melioli, ..., Dal Pino et al. MN 2008
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(from Taylor, Cambridge Univ. Press)

] Radiation
Gravitation

Gravitation Infall of gas

Coupling

Radiation

Production Coupling

COSMIC
RAYS

Magnetic Fields and Cosmic Rays contribute
significantly to the energy density
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NGC4700 21cm continuum
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from Dahlem et al.
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~ NGC 253
'ROSATPSPC

Halo of NGC 253:
X-ray emission
Ho emission halo
HI emission AN

radio continuum emission

Boomsma et al.
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NGC253 =10
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Heesen et al.
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NGC891
Adebahr et al.

Poster!
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NGC 881 WSRT 1.4 GHz TP+Pl B-vect on DS5 red
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Total magnetic field strength

15 micro Gauss

local magnetic field
strength

. 1

local Synchrotron-
lifetime
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equipartition magnetic field strength:
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cosmic ray propagation speed (bulk speed):

3+ o, Ah,

2 At

Syn

(300 + 40)km - s~
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Scaleheight vs. Synchrotron- lifetime
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“mean velocity” of the rising gas?

“mass loaded” velocity

using WHAM survey

Hill, Benjamin, Kowal,
Reynolds, Haffner, Lazarian

ApJ 686, 363 (2008)
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VLA 6cm mosaic (15 pointings)
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Magnetic field structure from rotation measure analysis

rrrrrrrr

two component model for B = Y

Heesen, Krause, Beck, Dettmar : : | - :
2009 A&A i : |
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Magnetic field structure from rotation measure analysis
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Green: VLA 6.2
cm total power
Blue: ROSAT
— (soft X-ray)
B-vectors VLA

Red: Halpha
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Fig. 1b. Gray-scale representation of the central (240 x 220 pixel corresponding
to 151" % 139") showing the Hz “fan”

Lenc & Tingay AJ 132 Schulz & Wegner A&A (1990)
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Heesen et al.
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NGC5775 TP+PIL B-vect. 1.40 GHz MGCETTS TP+PI B-vect. 4.86 GHz

I I
— 3430 —
5 ; |
31 3 —
3030 B =
145406 4 54 50

00 5338 56 3
RIGHT ASCENSION (JT2000)

NGCSTTS TP+PI B-vect. B.46 GEz

DECLINATION (T2000)

Magnetized halos of spiral galaxies

an o W
L L 1
145406 04 o2 00 53358 56 2]

Ralf-JUrgen Dettmar @ MFP0O2010 RIGHT ASCENSION (2000

RUHR-UNIVERSITAT BO CHU,



NGCS5775

Iz 38—

EEEML S ZORATZHC OmA

Be —

21 38 —

8 EB—L —

14 54 @e a4 Bz Ba 53 38 =13 o4 52 1]
RIGHT ASCEMSION CJZBBE>

Tullmann et al. 2000

Magnetized halos of spiral galaxies AY)
Ralf-Jurgen Dettmar @ MFP0O2010 May 18, 201C

RUHR-UNIVERSITAT BOCHUM



large scale magnetic field structure in halos

NGC4217 4.86 GHz TP + P1 B-vect
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UGC 10043 in Ha

Matthews & de Grijs
AJ 128, 137
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Galactic gravitational potential

Kalberla ApJ 588 (2003)
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Dalla Veccia & Schaye/Leiden
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Do galactic winds play a role?
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Take home messages:

the presence of gas in halos incl. cosmic rays and
magnetic fields is correlated with the star formation in
the underlying disk

the large scale structure of magnetic fields in halos
has a significant poloidal component

cosmic ray transport in the disk reaches escape
velocity => wind?
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The End

The work at Ruhr-University Bochum in this area

1s supported by DFG, DLR, and BMBF/DESY-PT
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